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ABSTRACT : 

PURPOSE: To obtain the film which can be phot opolymeri zed by a 
long 

wavelength region of visible light or near IR light by using a 
photopolyraer i zed 

compsn. contg. a specific photoradical polymn. initiator and 
radically 

polymerizable org. compd. and having the layer structure of 
periodically 

varying refractive indices by photopolymn. 

CONSTITUTION: The photo-radical polymn. initiator consisting of 
quaternary 

ammonium cation and borate anion is used as the photopolymn. 
initiator. The 
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quaternary ammonium cation has preferably absorption in the visible 
light to 

the near IR light. The photopolymerized cpmpsn. consisting of such 
photo- 
radical polymn. initiator and the radically polymerizable org. compd. 

as 

essential components is used. Such compsn, is applied with rays 
unified in 

phases on one straight line or from two directions so that the 
photopolymer i zed 

compsn. is cured in a laminar form by utilizing the interference 
effect of the 

two rays. The curing over the entire part is completed by light or 
heat . etc . 

The volume hologram optical film, having the layer structure of 
periodically 

varying refractive indices is obtd. in this way. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This mvention relates to the volume hologram optical film which used the 
photopolymerization nature compoimd, its manufacture approach, and the aperture using it. 
[0002] 

[Description of the Prior Art] That by which the laminating of the layer fi-om which a refi-active index 
differs in a resin film was carried out to the shape of a layer as a volume hologram optical film is known. 
This hits the beam of light with which the phase gathered fi"om the 2-way which is not on 1 straight line 
to a photo-setting resin, produces interference, and the laminating of the layer firom which a refiractive 
index differs in the shape of a layer is carried out, and it is made and manufactured. 
[0003] 

[Problem(s) to be Solved by the Invention] In this case, as a photopolymerization initiator, they are bis- 
imidazole derivatives and cyclopentanone. - It is 2 and 5. - Although the combination of screw 
methylene etc. is known, the thermal resistance of a volume hologram optical film or lightfastness which 
were acquired are not necessarily excellent. Moreover, although the conventional photopolymerization 
initiator was highly sensitive for a green light fi-om blue, to red to near-infi-ared light, it was not suitable 
for manufacture of the volume hologram optical fibn of these wavelength fields whose need whose 
sensibility is low and has increased in recent years. 
[0004] 

[Means for Solving the Problem] It is made in order that this invention may solve the above technical 
problems. To the photopolymerization constituent used as an indispensable component, the organic 
compound which consists of the 4th class ammonium cation and a borate anion and in which an optical * 
radical polymerization initiator and a radical polymerization are possible Hit the beam of light with 
which the phase gathered from the 2-way which is not on 1 straight line, and it makes it come using the 
cross protection of these two beams of light to harden a photopolymerization constituent. The volume 
hologram optical film with which a refi-active index is characterized by having the layer system which 
changes periodically, The organic compound which consists of the 4th class ammonium cation and a 
borate anion and in which an optical radical poljmierization initiator and a radical polymerization are 
possible to and the photopolymerization constituent used as an indispensable component The process 
which the beam of light with which the phase gathered firom the 2-way which is not on 1 straight line is 
hit [ process ], and stiffens a photopolymerization constituent in the shape of a layer using the cross 
protection of these two beams of light. Subsequently, the manufacture approach of a volume hologram 
fihn that it consists of a process which completes the whole hardening, and a refi-active index is 
characterized by having the layer system which changes periodically, And infirared radiation is reflected 
using the aperture characterized by using it, and it, and the aperture characterized by making the light 
penetrate is offered. 

[0005] As for the volume hologram optical fihn of this invention, the laminating of the low layer of a 
layer with a high refi-active index and a refi-active index is carried out repeatedly. Of course, although in 
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the condition separated thoroughly is sufficient as a layer with a high refractive index, and a layer with a 
low refractive index, the refractive index is usually changing gradually. 

[0006] In this invention, the optical radical polymerization initiator which consists of the 4th class 
ammonium cation and a borate anion is used as a photopolymerization initiator. In this case, it is 
desirable that the 4th class ammonium cation has absorption in near-infrared from the light, and, as for 
the 4th class ammonium cation, it is desirable that they are cyanine aminium and in MONIUMU system 
coloring matter. There are the following cations as a concrete cation. 
[0007] 
[Formula 1] 




[0008] A borate anion is the following general formula (l). It is expressed, in addition, the inside Rl, 
R2, R3, and R4 of a formula - each - independent - the heterocycle type machine of an alkyl group, an 
aryl group, an alkyl propine radical, an aryl alkylene group, an allyl group, an alkenyl radical, an alkynyl 
group, alicyclic and saturation, or partial saturation — being shown — the inside of Rl, R2, R3, and R4 — 
at least a piece - carbon number The alkyl group of 1 -8, or carbon number It is the aryl alkylene of 7- 
16. 

[0009] 
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R3 



R4 



(1) 



[0010] Among these, light decomposes and a desirable borate anion becomes triaryl boron, an alkyl 
radical, or an arylated alkyl radical. There are for example, a triphenyl butyl borate anion, a thoria 
NISHIRU butyl borate anion, etc. in this. 

[001 1] These optical radical polymerization initiators may use together N and N-dialkyl aniline which 
may absorb oxygen in a radical polymerization process, may use together, the ammonium salt, for 
example, the tetrabutylammonium butyl triphosphate etc., of organic boron etc., and may promote the 
decomposition. 

[0012] The organic compound which is used by this invention and in which a radical polymerization is 
possible should just be an ethylene nature unsaturated compound in which the radical polymerization of 
common use is possible. There is an acrylic photopolymerization nature compound as a typical 
compound. For example, various acrylate monomers, acrylate oligomer, etc. are mixed and used. 
[0013] In this invention, in order to make formation of a hologram easy further at this, a meltable 
polymer nature binder may be used together into the mixed liquor of the monomer in which thermal 
polymerization is possible, or a non-hardened material. In addition, additives, such as a viscosity 
controlling agent, a coloring agent, and coloring matter, may be added to this. 

[0014] In this invention, the photopolymerization constituent which uses as an indispensable component 
the organic compound in which this optical radical polymerization initiator and radical polymerization 
are possible is used. The beam of light with which the phase gathered from the 2-way which is not on 1 
straight line is hit to this, and it is made to harden a photopolymerization constituent in the shape of a 
layer using the cross protection of these two beams of light. Subsequently, the whole hardening is 
completed with light or heat. Thereby, a refractive index manufactures the volume hologram optical film 
which has the layer system which changes periodically. 

[0015] This volume hologram optical film diffracts by the layer from which a refractive index differs. In 
this invention, photopolymerization can be started on near-infrared wavelength from the light using the 
4th class ammonium cation with which initiation of photopolymerization has absorption in near-infrared 
from the difficult light conventionally. For this reason, since the large pitch of the layer from which a 
refractive index differs can be taken, the light can be produced and cheated out of a hologram property 
on near-infrared wavelength. 

[0016] In this invention, the laminating of the layer from which a refractive index differs is carried out. 
Although this refractive-index difference changes rapidly [ a refractive index nl ] to n2 between two 
layers ideally, with the actual volume hologram optical film, the refractive index is usually changing 
gradually. For this reason, the minimum value in a layer with low nl and refractive index is set to n2 for 
the maximum in a layer with that high refractive index, and it is refractive-index difference deltan. It 
expresses with deltan ==nl-n2. At this invention, it is this refractive-index difference deltan. Since it 
relates to diffraction efficiency and the half-value width of the diffracted light, it is so good that it is 
large, the refractive-index difference between this layer is made or more into at least 0.02, and it carries 
out to 0.05 or more preferably. 

[0017] Although the number of these layers is decided by desired diffraction efficiency, it is made into a 
pitch (a layer with a high refractive index and a low layer are made into 1 set, and it considers as 1 
pitch), and is ten to about 100 in general. Refractive-index difference deltan 0.2 When it is extent, 
diffraction efficiency exceeds about 90% by carrying out 30 pitch laminating. Refractive-index 
difference deltan 0. 1 In being extent, in order to acquire comparable diffraction efficiency, it is 
necessary to carry out an about 60 pitch extent laminating. 

[0018] In this invention, this layer system may be parallel to a film plane, and specification may be 
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caxrying out include-angle dip to the film plane. It becomes at the volume hologram of a reflective mold, 
and when close to parallel, when vertically close to a film plane, it becomes the volume hologram of a 
transparency mold to a film plane. 
[0019] 

[Example] An example 1 acrylic photopolymerization nature monomer, and oligomer and the following 
type (2) The optical radical polymerization initiator which consists of the 4th class ammonium cation 
expressed and a borate anion, and N.N-dimethylaniline, a polyvinyl butyral, N-vinylcarbazole, 2- 
phenoxy ethyl acrylate, the tetrahydrofiiran that is a solvent and a methanol were mixed, and the mixed 
liquor of a non-hardened photopolymerization constituent was obtained. This mixed liquor was cast into 
the glass plate. 
[0020] . 
[Formula 3] 



C2H5 CzHb 



(2) 




[0021] After considering as the parallel ray by the beam expander and making this into the two flux of 
lights as the light source for exposure using a mirror, using near-infrared semiconductor laser 
(wavelength of 830nm) as the light source, the mixed Hquor which is not hardened [ which was cast on 
the glass plate from the 2-way which is not on 1 straight line ] was irradiated. Then, hit the whole to 
halogen lamp light, hardening was made to complete, and the volume hologram optical fibn was 
manufactured. 

[0022] This volume hologram film is 850nm. It had reflective power near. When this volume hologram 
optical film was put between the glass plates of a couple and used as the aperture, the near infirared ray 
was reflected and it became the aperture which penetrates the light. 
[0023] 

[Effect of the Invention] According to this invention, the thermal resistance of a volume hologram film 
and lightfastness which were acquired are excellent, and to red to near-infrared light, its sensibility is 
high and they are suitable for manufacture of the volume- hologram fihn of these wavelength fields 
whose need has increased in recent years. 

[0024] Application various by within the limits which does not lose the effectiveness of this invention is 
possible for this invention. 



[Translation done.] 
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